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1. Introduction.

Purpose

- The programes described 1in this report %ere developed to transcribe
geomagnetic variation data recorded on magnetic cassettes by a Sea Data Model
651-2 Data Logger to 9-track magnetic tape using a Hewlett-Packard'(HP) 9646A
Multiprogrémming System. The data goes through several stages including being
read to disk, uapacked, edited, and summarized before being written onto
tape. The programs operate in an automatic mode requiring little operator
intervention except for data errors, which require "human wisdom" to correct.

Appendix B 1is a user’s guide which describes the operation of the’

transcription programs. Most users will need only be concerned with this
section. It is not, however, entirely self-contained; so from time to time
~ the user may have to refer to the body of this report or program listings for
answers to specific questions.

Software and Hardware Requirements

Most of the transcription programs are written in HP FORTRAN IV with some
subroutines and the program CASDS written in HP Assembly Language. The
_programs were designed to run with the HP RTE-II operating system and make use
of the Spool Monitor Package (SMP, also referred to as File Manager); Using
the newer RTE-IV operating system may cause some problems with program CASDS,
but I have not had any direct experience with this. Some of the assembly
languagefroutines make use of special instructions which are not found on the
older HP-2100 CPU. These instructions wili have to be simulated if the

routines are not run on an HP-2IMX or newer CPU.



Introduction

The software is written to run on an HP-9640A Multiprogramming System.
The essential hardware is an HP-2IMX CPU; an HP7900A Disk Drive; an HP7970B 9-
track, 800 bpi digital tape
unit; a terminal; and a Sea Data Model 12 four-track cassette reader. Tre
cassette reader 1s connected to the CPU via an HP12566B Microcircuit Interface
Kit. Jumper connections for the interface card are given in Table 1.1 below.

Table 1.1 HP12566B interface jumper connections

Jumper Connection
w1l B
w2 A
w3 A
W4 B
W5 connected
N w6 connected -
w7 connected
- w8 connected
w9 B

Use of the software with newer disk drives such as the HP7905, HP7906, o?

HP7920 would probably require rewriting of assembly-language disk-drive
- commands in program CASDS. Otherwise, the programs s@ould work without any
“problems.

Program CASDS is the only software that will have to be modified to
correspond to the Select Code (SC) and unit number of the disk drive and
cassette reader. The listings presented in Appendix C use SC’s 11B and 12B
for the disk drive. The disk drive 1s unit number 0. The cassette reader is
expected to use SC 21B. Refer to the section describing CASDS for the

necessary changes for different select-code configurations.
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All programs use the logical-unit number assignments given in Table 1.2.

Table 1.2 Logical-unit number assignments

jh]
1
6
8
10

Name

LUTTY
LUPRT
LUTAP
LUDSK

Device -

terminal

line printer

magnetic~tape drive
peripheral disk (scratch disk)
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These LU assignments are‘set in data statements in each program so they can
easily be changed at compilation time for different systems.

Each program description contains a section entitled "Program Loading".
Loading 1s the procedure which translates the relocatable output of *the
FORTRAN compiler or Assembler into executable image form. Loading need only
be done when the software is installed on a new system. This is_ggg_sométhing
the user typically needs to do.

System Overview

The transcription process 1is controlled by program TRANZ. It requesis
data concerning the cassette to be transcribed. Once these data are input by
the operator, TRANZ schedules programs CASDS, UNPKZ, EDITZ, and DBHIZ in turn
as though tpey were subroutines. The various programs commuﬁicate through a
~ system-common block of 128 words. Program MGAIN is used to create and edit a
magnetometer gain file named MAGAIN. Transfer files /TRANZ and \TRANZ are
used to restore and shut dowﬁ the transcripﬁion system before and after

transcription, respectively.



2. TRANZ - Transcription Control Program

Purpose

Program TRANZ controls the'transcription of data recorded on magnetic
cassettes by a Sea Data Model 651-2 Data Logger to magnetic tape. The program
asks the operator questions about the data to be transcribed and makes certain
validity checks on the responses. Most of this information goes into the 128-
word header that is written on the source tape. After all questions are
answered, control 1is transferred to program CASDS, which does the actual
transfer of the cassette image onto the scratcn disk. Upon completion of the
transfer, control 1is returned to TRANZ which sequentially schedules programs
UNPKZ, EDITZ, and DBHIZ. These programs unpack, edit, and do a data break and
histogram a?alysis of the data. After these programs have satisfactorily run,
TRANZ ﬁrites the prepared data onto magnetic tape. The interrelationship of
these programs and the data files are shown in Figure 2.1.

Program Description

Program TRANZ is straightforward in nature. The program starts by asking

the user to verify that a scratch disk pack is mounted on logical unit (LU)

.10« An answer other than "YE" will terminate operation. The save parity
error flag, IFLGP, is cleared (IFLGP=0) indicating that records containing

pariéy errors are not to be saved. This flag is set (IFLGP=1) if the user

indicates that parity errors are to be saved; The system clock 1is

interrogéted to determine the date of transcription. This information along

with the version number of TRANZ is reported to the user. Following these

housekeeping operations the program enters the main processing loop.
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Figure 2.1 Interrelationship of transcription programs. Dashed 1lines

indicate control paths. The circled numbers show the normal sequence of

operation. Solid lines indicate the flow of data.
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The first task 1is fﬁiclear the 128-word header, IHED, which resides in
system common, and set the datgiof transcription and version number of TRANZ
in the header. Next, the tape file number, location code, cassette ID number,
instrument number, scan rate, and channels per scan are input by the
operator. The operator responses are checked to be certain that they ave
within allowable bounds. (See Appendix B--ser’s Guide for a detailed
explanation of the.input parameters.) If an unillowable response is made, the
prompt for the data is repeated.

Standard magnetometer gains are read from a file named MAGAIN which can
be created and edited by program MGAIN described in Section 7 of this
report. If this file can not be opened, the user is notified and allowed to
manually input gain values. If the file rnan be opened,- the gains are
displayed. >fhe user 1s asked if changes are to be made. If changes are made,
the new gains will be used in TRANZ, but they will not update the contents of
file MAGAIN. When the number of channels exceeds 3, the telluric applifiet
gain and 1line 1length in meters are also required as input. The £final
" information 1input is the reset time, off time, stop watch time, and a 50-
'character comment field.

The program then uses the value for the number of channels (NCHAN) to
compute the number of scans per cassette record (NSCAN) and the number of
word; per unpacked cassette record (NWORD). A summary of this information is
given in Appendix A. Several parameters necessary for the transcription are
set including the.number of subrecords per output record (always 32 and stored
in IHED(25)), the number of words per cassette record (IHED(24)), the number
of words per output tape record (IHED(26)=IHED(24)*IHED(25)), and the number
of characters per cassette record. The last parameter is reported to the user

so that the cassette reader can be properly set before the cassette is read.

7
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TRANZ checks the syséem's Equipment Table Word 5 (EQT5) corresponding to
the terminal LU (LUTTY) to be sure the record 1length message has been
printed. When the terminal 1is available, program CASDS is scheduled and tte
operator starts the cassette reader. All of the programs scheduled by TRANZ
are scheduled "with wait" so that TRANZ will not resume operation until the
scheduled program has completed operation. The number of words per tape
record (IHED(26)) 1is passeh to CASDS. Upor. completion, CASDS returns 5
parameters to TRANZ, which are then reported to the operator. Table 2-1
summarizes the parameters transferred between TRANZ and the programs it
schedules. If the completion status (COMST) 1is equal to 1B, a message saying
that both DMA channels were not available will be printed. The call to CASDS
will be repggted until both DMA’s channels become available.' To avoid this
~ situation, it 1is a good idea not to have other programs running durirg
transcription. A complete diskussion of the completion status word is given
in the descriptioﬂ of program CAéDS.

Each program scheduled by TRANZ returns its version number. All of these
" version numbers are combined according to the following formula

1000*TRANZ + 100*UNPKZ + 10*EDITZ + DBHIZ
to give a transcription version number. The transcription version number is
written in the output header.

~Program UNPKZ is used to unpack data from -éhe cassette format. The
unpaékiné process'changes the number of words per disk record. Therefore this
number, stored in IHED(26), is changed after UNPKZ is finished.

Following the completion of unpacking, the data are edited by program
EDITZ. 1If the editing of the data was satisfactory, the returned value of the
completion code flag IFLGC ﬁill be 0. Unsatisfactory editing (IFLGC=1) will

print a message warning the user that the transcription has been terminated

8
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Table 2.1 Summary of parameters transferred to and from programs scheduled by

program TRANZ via calls to system rountines RMPAR and PRTN.

Program CASDS

1. TIHED (26)
2. not used
3. not used
4. not used
5. not used
1. CASRC

2. DISRC

3. BADRC

4. COMST

5. LSTRK

Program UNPKZ

-

1. NDSRC

2. NWDSR

3. NWCAS

4. NWSUB

5. not used
1. JDSRC

2. IVER

3. not used
4. not used
5. " not used

Program EDITZ

1.
2.
3.
4.
5.

NDSRC
IFLGP
not used
not used

not used

Passed Parameters

number of words »er tape record

Returned Parameters

number of cassette records read
number of disk records written

number of cassette records with errors
completion status word

next disk track to be written

Passed Parameters

number of input disk records
number of words per input disk record, IHED(26)
expected number of words per cassette record, IHED(24)

number of words per unpacked subrecord, IHED(52)

Returned Parameters

number of output disk records

version number of UNPKZ

Passed Parameters

number of input disk records

parity error retention flag



-

JDSRC
IFLGC
IVER
not used

not used

Program DBHIZ

NDSRC

not used
not used
not used

not used

NDSRC
IVER

not used.

not used

not used

TRANZ
PR Transcription Contrcl

Zg_Table 2.1 (Continued)

)
“\ B -n_\

EN .
Returned Parameters

number of output disk records
completion code flag

version number of program EDITZ

Passed Parameters

number of input disk records

Returned Parameters

number of output disk records

version number of program DBHIZ

10
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and no data were written onto tape. In this case, TRANZ will jump to the
input section and .request the next tape “ile number and prepare for
transcribing another cassette.

Satisfactory editing will be followed by the running of program DBHIZ,
which performs a data break and clock increment analysis as well as generating
a data histogram for use in setting data plotting scales.

When DBHIZ has completed, TRANZ begins writing data to tape. The tap:
file consists of a 128-word header record followed by data records. (Se=
Appendix A for more information on data formats.) An end-of-file mark Jis
written after the last data record. Following the writing of the output tapse,
a message 1s printed on the terminal indicating the transcription version
number and the number of data records written. If an end-of-tape mark is
encounfered while writing the tape, TRANZ will write a message indicating that
this has happened and telling the operator to mount a new tape. - The old tape
is positioned by TRANZ after the previous file mark and a second end-of-file
mark is written. The program then pauses while a new tape is mounted. After
the new tape is mounted, the program is rescheduled with a *GO,TRANZ
~command. The processed data are written unto the new tape. After the tape
has been written, the program jumps to the input portion to process the next
cassette record. If there are no more data to transcribe, a second end-of-
file mark is written.

Special Requirements

Before program TRANZ is run, temporary ID segments must be assigned to
programs CASDS, ENPKZ, EDITZ, and DBHIZ to prevent SC05 scheduling errors from
occurring. This is done with the FMGR Restore Program (:RP) command which is

invoked by transfer file /TRANZ (See Section 8).

11
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The system clock should be set to the. correct day and year before
transcription 1s begun since this information 1is placed in the tape header
record. Refer to the HP RTE/II Software Sys£em Programming and Operating
Manual for details. An example is also given in Appendix B.

A scratch disk cartridge must be loaded on LU 10, but not mounted with
the PMGR Mount Cartridge (:MC) command. Issue a FMGR Cartridge List (:CL)
command to see If LU 10 is mounted. If it 1s mounted, use the Dismount
Cartridge (:DC,-10) command to dismount the cartridge before running TRANZ.
If the cartridge you have just dismounted is not a scratch pack, replace it
with a scratch pack as any data on it will be destroyed when TRANZ is run.

The track and sector addresses used by TKANZ for reading data from disk
are based on 96 sectors per track. If the disk drive used has a differert
number of sectors per track, an appropriate change will have to be made in the

address incrementing code.

Program Loading

Program TRANZ requires no additional relocatable modules at load time.

It must, however, be loaded with system common using the commands:
:LG, 2
tMR, ZTRANZ
sRU,LOADR,99,6,10,0,2
:SP,TRANZ

The operating system mst have been generated with a least 128 words of
background system common.

Program Operation

The program is run with the command
¢RU,TRANZ
The program will ask the user for various pleces of input data. See Appendix

B--User’s Manual for details.

12



3. CASDS - Cassette to Disc Transfer Program

Purpose

' Program CASDS 1is used to transfer data from the Sea Data Model 12
cassette reader ro the HP7900A disk drive. Th2 reader usually outputs a data
word every 500 microseconds, with some data coming as often as 175
microseconds. The HP RTE-II operating system cannot handle interrupts at this
high rate without special hardware. To achieve this high data-transcriptica
rate it was neceusary to turn off the interrupt system and use asynchronous
DﬁA input and output from separate buffers.

Program Description

The program uses two buffer areas BUFA and BUFB, which are asynchronously
filled and emptied via DMA control. When BUFA is full, the second buffer BUFB
starts filling. Simultaneously, BUFA is being written to disk. After BUFA is
empty: the program waits for BUFB to fill at which time BUFA starts filling
while BUFB is written to disk. This loop of events continues until all the
data have been transcribed.

While the program is waiting for a buffer to fill, it checks the incoming

--data for reader errors, end-of-record marks, and the operator stop signal. A
tally of the number of bad records encountered is kept. If an operator stop
condition 1is encountered, the active input DMA is halted. The unfilled
portion of the current input buffer is written over with zeros, and the entire
buffer ié writteﬁ to disk. Writes to the disk are always 1024 words long even
though the amount of the buffer actually used is only WDDS words long.

The operator signals the program when the data transcription is to stop
by setting bit 15 of the CPU Display Register. CASDS then returns five
parameters to program TRANZ: 1.) CASRC - the number of cassette records read,
2.) DISRC - the number of disk records written, 3.) BADRC -

13
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the number of cassette re%érds marked by the reader as bad because of either a
parity, short record, excess data, or low signal error (see Appendix A for
more information), 4.) COMST —'fhe completion status word (diskussed below),
and 5.) TRACK - the track address the next disk write would have occurred
on. For a normal completion with no problems, the completion status word
COMST will be OB. If both DMA channels are not available, the program wall
terminate with COMST=1B, no*dafa will have been transferred, and TRANZ will
then try to resche&ule CASDS. COMST will be set to 177777B 1if the disk has
been completely filled. In the event of a disk error both COMST and the S5S-
register will be set to the disk status word. The CPU will halt (HLT 77B).
The meaning of the disk status word can be found in the HP disk interface
manual.

Special Requirements

The select code of the disk drive and cassette reader is stored in
locations DC, CC, and CASS respectively. These locations are located in the
DEVICES, CONTROL WORDS, AND COMMAND section of the program. The last two
© octal digits of control word CWIIN should be set to the cassette reader select

code. Similarly, the last two octal digits of control word CW1OT should be
set to the select code of the digk drive data channel. These locations should
be modified to correspond to the input/output configuration of the system the
software will be run on before CASDS is assembled. |

There 1is a provision between labels CHECK and STEOF for automatic
detection of end-of-file mark during cassette reading. If the proper hardware
is installed in the cassette reader, which sets bit 14 of the reader Message
Word when an EOF is encountered, the asterisk at the beginning of line 245 can
be removed. This will "allow the program to automatically terminate
transcription without operator intervention when the end of a cassette has

been reached. 14
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Program Loading

' No additional relocatable modules are used by CASDS. The loading

procédure is as follows:
:1G, 2
:MR, ZCASDS
:RU,LOADR,99,6,0,0,2
:SP,CASDS

Program Operation

In normal oparation CASDS 1s scheduled by program TRANZ which passes
-parameter WDDS to CASDS. WDDS 1is the number of reader words to be stored ir
each 1024-word-long disk record. After some housekeeping functions have been
performed, transfer of data to the internal buffers begins. The operator will
notice that the INTERRUPT SYSTEM has been turned off, and that the S-register
" display is flashing as data 1s being read. The S-register displays
infor&étion concerning where the next record will be written on the disk.
Bits 11-3 are the octal track address (0B-310B); bit 2 is the head address (9
for the upper surface, and 1 for the lower surface of the scratch disk); and
bits 1 and 0 are the sector address- (OB = sector 0, 1B = sector 8, and 2B =
“sector 16. One sector is 128 words long). The display will go through six
different qector-head combinations before the track address is incremented.
The operator can signal to the program via the S-register when the end of
the cassette has been reached. Setting bit 15 of the display will cause CASDS
to halt and control to transfer back to TRANZ. This might be done 1f, for
example, the wrong cassette was being transcribed, or if only part of the
cassette needed to be transcribed. When the cassette has been fully
transcribed as indicated by the PERCENT of REFERENCE meter level dropping to
zero, bit 15 should be set by the operator. This will cause CASDS to
terminate. The STOP and REWIND buttons on the cassette reader can now be
pressed. After the cassette has rewound, it can be removed from the reader.

15



4. UNPKZ - Data Unpacking Program
Purpose
Program UNPKZ unpacks the Sea Data cassette image now on disk from the
caséette reader format to source tape format. The input data are searched for
end-of-record (RIR) marks, checked for proper length, unpacked, and then
written to disk. Special action 1is taken whenever the record length is not
cérrect. A summary of the actions taken during processing is printed.

Program Descriptinn

UNPKZ 18 passed several parameters by program TRANZ: 1.) NDSRC - the
- number of 1input disk records, 2.) NWDSR - the number of words per input disk
record, 3.) NWCAS - the expected number of words per cassette record, and
4.) NWSUB -~ the number of words per unpacked sudrecord. Figure 4.1 contains a
flow diagram of UNPKZ, which may be helpful in understanding the following
discussion.
;he program enters the main processing loop and Iincrements the input
track (ITRK), input sector (ISEC), and input disk record (IDSRC) pointers. A
disk record is read into the input buffer IBUF behind any previous data. The
location of the last data word (LEFT) is incremented and the input buffer
~pointer (IPT) set to zero.
Routiqg FIND is now used to search for an EOR mark which is designated by
a word with bits 15 and 0 set. The search goes from location IPT+1 to
LEFT+1 of array IBUF. Upon exit, IEXIT is sét to the number of words found in
the record, or -1 if no EOR was encountered. If fhe record contains the
proper number of words (IEXIT=NWCAS) the record 1is unpacked using routine

UNPAK and placed in output buffer JBUF. The seventh word of the output

16



Figure 4.1 Flow diagram of program UNPKZ.
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subrecord is set as follows:
bits 15-9 = minimum number of cassette recnrds since previous
" subrecord, IFLGE
bits 8-5 = reader message word
bits 4-1
bit O

reader parity word

data flag

A complete description of these bits is giver below. The error flag (IFLGE)
is cleared, the input and output pointers (IPT, JPT, and JSBRC) are advanced,
and the remaining word count (LEFT) is decreased.

If the output buffer is full, it is written back to disk and the output
p;inters zeroed. If the input buffer contains less than NWCAS words, the
remaining words are moved to the head of the buffer. If there are more data
on disk, the program goes to the beginning of the main processing loop. If
there are no more unpacked data on the disk, the end of the output buffer is
zeroed, and the entire buffer 1is written te disk. The program prints a
summaf& containing the following: 1.) the number of input disk records
(NDSRC); 2.) the number of output disk records (JDSRC); 3.) the number of
wrong-length cassette records (NWLRC); 4.) the number of complete record
. deletions - (NCDEL); 5.) the number of partical record deletions (NPDEL);
-6.) wrong-length cassette records (NWLRC); 7.) the number of parity, short,
low signal, and excess data errors encountered. These errors are tabulated
only for cassette records that did not contain the proper number of words.

When a cassette record is encountered which does not contain the proper
number oé words,‘a different processing procedure is used. First the wrong
length record count (NWLRC) and the error flag (IFLGE) are incremented. If

IEXIT is equal to or less than -1, meaning no EOR was found, the data are
deleted, LEFT 1s set to zero, the complete deletion counter (NCDEL) is

incremented, and the program begins processing the next input disk record. If

19
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IEXIT is positive, any reader errors are tabulated and LEFT is reduced by
IEXIT. 1If IEXiT is less than NWCAS, the entire cassette record is deleted,
and the complete deletion counter (NCDEL) is incremented. A '"SHORT RECORD -
DELETE" message is generated. However, if IEXIT is greater than or equal to
NWCAS, the difference IEXIT - NWCAS is deleted and the last NWCAS words are
processed as a normal record. The partial deletion counter (NPDEL) is
incremented. A "LONG RECORD - PARTIAL DELETE" message is printed.

All error messages contain the input disk record number (IDSRC), the
input buffer pointer (IPT) of the offending record, and the expected number of
“words per cassette record (NWCAS). Some messages will have the number of
wqrds found in a cassette record (IEXIT), the number of words left in the
input buffer (LEFT), or the cassette reader status word (PSLE). PSLE will be
a 4-digit number with 1’s corresponding to the type‘or reader error (PE, SH,
LO, and EX) encountered.

Only the first IMPRT (100) error messages are printed. At that time the
userris asked 1if further error messages are desired. The user can respond
"YE" or "NO" to contin&é or terminate the messages respectively. If the
‘ message afe continued, the wuser will be again asked after another LMPRT
~ﬁ.essages have been printed, if the messages are to continue.

The seventh word of the output subrecord warrants further diskussion.
The format of this word was described abo?e. The data flag bit (bit 0) is set
or cleared by hardware in the Sea Data 651-2 data logger. It is presently not
used. Bits 8 through 5 are the Qeader message bits P, S, L, and E. Bits 4
through 1 are the reader parity bits. (See Appendix A for a complete
description.) Bits 15 through 9 are the value of IFLGE for the subrecord.
IFLGE corresponds to the number of cassette records dropped since the previous

subrecord. They are also referred to as missing records in program EDITZ.
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The hoped-for value of IFLGE 1is zero, but data errors will cause this number
to increase. There is some ambiguity in the ‘interpretation of this number
since it can be smaller than the number of cassette records deleted. If, for
examble, NWCAS 1is equal to 30, and 63 words are found in the record
(IEXIT=63), UNPKZ will throw away the first 33 words and unpack the last 3V
words. The ambiguity comes about because there is no way of telling if the 33
w&rds which are deleted correspond to 1, 2, or more cassette records. Thus
IFLGE always gives the minimum number of missing subrecords. This statement
is based on the assumption that the cassette reader does not generate

- extraneous EOR marks, and that the cassette recorder has not writtea
extraneous EOR marks on the cassette. Either of these situations will cause
IFLGE to be too large.

Special Requirements

Disc reads znd writes are accomplished by EXEC calls. Track and sector
addre;ses are computed by routine NXTRC, which assumes that here are 96
sectors per disk track. This corresponds to an HP7900A disk drive. If a
different disk drive is used, an appropriate change will have to be made in
subroutine NXTRC.

= Assembly language routines FIND, UNPAK, and MOVE use instructions which
are only f?und on HP-2IMX and new CPU’s. These instructions will have to be
simulated if the programs are run on an older processor.

Program Loading

Program UNPKZ uses assembly language routines FIND, UNPAK and MOVE which

must be provided at load time. The loading procedure is:
:LG, 2
MR, ZUNPKZ
tMR, ZFIND
tMR, ZMOVE
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¢RU,LOADR,99,6,0,0,2
¢SP,UNPKZ

Program Operation

Program UNPKZ is scheduled by TRANZ. It requires no operator action. A

detailed description of the output is provided in Appendix B--User’s Manual.
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5. EDITZ - Data Editing Program

Purpose

Program EDITZ 1is used to edit the vuvnpacked geomagnetic subrecord
hea&ers. The headers are scanned for the occurrence of the following errors:
1.) parity error (PR), 2.) inconsistent header (IC), 3.) short record (SH),
4.) low reader signal level (LO), 5.) excess data (EX), and 6.) improper clock
iﬂcrementation (CI). The program reports and tries to correct most errors.
Operator intervention 1is requested for the correction of certain clock
incrementation errors that the program is not "smart" enough to handle. The
program does not make any changes to the data portion of the subrecords.

Program Description

EDITZ starts by receiving the following parameters from program TRANZ:
1.) NDSRC -~ the number of input disk records, and 2.) IFLGP - the parity error
retention flag. The program then computes the proper clock increment per
subreéord (DT=NSCAN*2**NRATE). The output clock pointer JPTC is set to the
value of NEXT. NEXT, which is set in a data statement, must be greater than 1
and less than 9 for proper program operation. NEXT controls the amount of
data output when clock incrementation errors occur.

Before the processing loop is diskussed, it would be appropriate to
describe t@e data storage registers used by EDITZ (see Figure 5.1). Input
data from the disk is read into buffer IBUF. The i-th word of the current
subrecor@ is stored at location IBUF(IPTD+1); Processed subrecords are stored
in JBUF with the j-th location of the next éubrecord to be output stored at
JBUF(JPTD+j). The number of input subrecords left to be processed is call
LEFT. Array IMISR contains the number of missing or removed cassette records
since the previous cassette record corresponding to the data presently in

IBUF. More specifically IMISR(IPTC+l) contains bits 14-9 of IBUF(IPTD+7).
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Figure 5.1 Storage arrays used by EDITZ.
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The value of IPTD is NWORD iimes'IPTé; Array CLKAI contains the clock values
corresponding to the data In IBUF i.e., CLKAI(IPTC+1)=32768*IBUF(IPTD+1)+IBUE
(IPTD+2). &

As data are processed, they are moved to buffer JBUF. The next output
subrecord will start at location JBUF(JPTD+1). The initial value of JPTD is
Zero. Location JMISR(JPTC+1) contains the number of missing records
corresponding to the value of bits 14-9 of word JBUF(JPTD+7). Array CLCL
contains the corrected clock values of subrecords which have already bean
processed. These values correspond to the corrected clock values in JBUY;
more specifically, CLKCJI(JPTC+1)=32768*%JBUF(JPTH+1)+JBUF(JPDT+2). Array CLKAJ
contains the actual clock values before they were corrected. Sometimes the
values in CLKAJ aad CLRCJ are the same. The oitput pointer JPTC is initially
set to NEXT. This 1s to allow the first NEXT locations of JMISR, CLKAJ, and
" CLKCJ to be used for previously processed data. This data is displayed oy
routi;e UHELP whenever user input of clock values is requested.

When the amount of unprocessed input data becomes too low (LEFT less than
. NEXT), the unprocessed words in IMISR, CLKAI, and IBUF are moved to the head
of thelr respective arrays. For the first two arrays this amounts to LEFT
“words, while for IBUF this is NWORD*LEFT words. A new disk record is read
into IBUF beginning at location IBUF(NWORD*LEFT+1) and unloaded beginning at
IMISR(LEFT+1) and CLKAI(LEFT+l). The input pointers IPTC and IPTD are reset
to zero.

The program begins the general processing loop by reading and unloading a

disk record (see Figure 5.2). If IFLGD is set, the missing record count 1is

incremented and IFLGD is cleared. If all the data have been processed, the
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Figure 5.2 Flow diagram of program EDITZ.
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Figure 5.2 Continued
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program flushes the output buffer, reports the error statistics, and returns
the number of output disk records (JDSRC), the completion code flag (IFLGC)
and the version number before terminating.

If all of the data have not been processad, checks are made for parity
(PR) errors, inconsistent headers (IC), short record (SH) errors, low signal
(LO) errors, excess data (EX) errors, and improper clock incrementation
(c1). The 4 errors (PR, SH, LO, and EX) are detected by looking at the
cassette reader ma2ssage word bits 10-7 which tave been placed in bits 8-5 of
the 7th subheader word (IBUF(IPTD+7) by progr:m UNPKZ. Separate subroutines
are used to detect and handle the various error conditions. These routines
are described below. .

Parity errors are handled by subroutine PARIT. There are two basic modes
of opetatio;. If IFLGP is set, subrecords with parity errors are eliminated,
while if IFLGP is clear the data are retained. No attempt is made to try and
correct the parity error. A message is printed ﬁhenever a parity error 1is
detected. After the first LPRNT messages (set to 100), no further messages
are printed. The parity error message contains the input disk record number
(IDSRC), the value of IPTC, and value of CLKAI, and the cassette reader parity
check word (PWORD). PWORD is displayed as a 4 character octal number, the
characters referring to the 4 cgssette(data tracks. A character is clear
(zero) when the parity error occurred on the corresponding track.

When data wifh parity errors are being saved, a differential error count
(IERP) 1is kept. When IERP exceeds LMPR (the parity error limit which is set
in EDITZ to 10, the user is asked 1if the processing should continue. A
response of '"NO" sets IEXIT to 3, and processing of the present cassette is
terminated. If the user responds with "YE" the differential error count is

zeroed, and LMPAR is doubled. Upon exit from PARIT, IEXIT equals 1 for data
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retention, 2 for data elimination; and 3 for brocessing termination.

Subroutine TINCON cheéks header consistency and makes the necessary
corrections. An inconsistent h;;der condition exists whenever words 3, 4, 5,
or 6 of the subrzcord header do not equal words 7, 8, 9, and 10 respectively
of the header stored in system common (IHED). These words represent the
values of 1l.) cassette ID; 2.) instrument number, 3.) scan rate, NRATE; &nd
4.) number of channels per scan, NCHAN. The user furnishes the values in IHED
as input to progrnﬁ TRANZ.

When an inconsistent header is detected, the values stored in THED ace
used to replace the subrecord header values. An error message is generated
for the first IMiIC occurrences. IMIC is set in EDITZ to 5. When the number
of IC errors exceeds. IMIC, the wuser 1s shown the 1latest. values of the
subheader and the values in IHED, and asked if process;ng should continue. At
 this point the user should check the values input to TRANZ to see if any
typographical errors were made. The user 1is also asked 1if processing should
continue. If the user responds "NO", IEXIT is set to 2 and processing of the
. current cassette image 1is terminated. A response of "YE" will continue
processing, but no more IC errors will be reported. In this and all other
.cases, IEXIT will be set to l‘on exit.

Short record errors (SH) are noted by subroutine SHORT. If no error
condition exists, IEXIT is set to l. When an error is detected, it is noted,
and IEXIT 1is set to 2. The present version of EDITZ treats both of these
conditions the same; that is, the data are retained. This is done because
program UNPKZ retains only records which are of the proper length without
looking at the value of the S bit in the reader message word.

Low signal errors (LO). are reported by subroutine LOSIG. The first LMLO

(set to 10) errors of this type are reported. Similar handling of excess data
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errors (EX) is provided by subroutine EXCES. The only difference is that the
reporting limit is called IMEX and it is set to 5. The low signal and excess
data error conditions are not considered to be very reliable; therefore, the
data are not eliminated.

Clock incrementation is checked by subroutine CHECK. This probably is
the most complicated and critical test performed on the data. The clock
should increment each subrecord by an amount DT which equals NSCAN*2**NRATE.
Subroutine DIFF 1is used to compute the clock difference (DIFFl) between the
current and previous clock value, the integral number of multiples of DT
contained in DIFF1 (Il), and to set flag INFL1 if DIFFl equals I1*DT (See
Figure 5.3). The difference DIFFl is computed using function DIF20 which adds
1,048,576 (2**20) to the difference if it is less than -1,000,000. This is
done to allow for roll-overs in the 20-bit recorder ciock, but not allow clock
decrements. Parameters IMSRl and IMSR2 are the estimated number of missing
records between the current and previous clock values, and the current and
next clock values, respectively.

Subroutine CHECK has several exit conditions indicated by the value of
IEXIT that corresponds to the severity of the condition.

The list below contains the test applied to the data, and the value of
the corrected clock (CLKCl) and number of missing records (JMIS1l) used if the
test 1s passed:

1. The clock increment is checked for the expected value of DT.
Test: Il=1 and INFL1=1?
Action: JMIS1=0
CLCK1=CLKCJ+DT
Most data should pass this test.

If this test is passed, IEXIT is set to 1, CHECK is exited, and the data are

output.

30



EDITZ
Data Editing

Figure 5.3 Clock values and differences used by subroutine CHECK.
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The next set of testaifély upon gécondafy clock differences, that is, the
difference between the pr;vious and next clock value. The variables DIFFZ,
12, and INFL2 refer to the same quantities as described above, but for the
secondary clock difference. Before the secondary difference variables are
formed, the progiram checks to be certain LEFT is greater than or equal to 2.
If there are not enough data left to perform the test, IEXIT is set to 4. The
main program will then print a message indicating there is not enough data for
a secondary clock difference.test, and ask for user input.

If the secoadary difference can be formed, the following tests are

. performed:

2. Check for the secondary difference being a multiple of DT, and
greater than or equal to 2*DT.
Test: INFL2=1 and 12>2?
- Action: If this test fails, set IEXIT to 3 and exit.
| User intervention required.
3. Check for more than 4 missing cassette records. Don’t allow

the program to make corrections for too large a data break.
Test: 12>6?
Action: If this test fails, set IEXIT to 3 and exit.
User intervention required.
4. Check if the middle clock position can be resolved by IMSRI.
Test: IMSR1<I2-2?
Action: JIMIS1=IMSRI
CLKC1=CLKCJHDT*(IMIS1+1)
JMIS2=12-JMIS1-2
. . IEXIT=2
5. Check if the middle clock position can be resolved by IMSR2.
Test: IMSR2<I2-2?
Action: JIMIS2=IMSR2
JMIS1=12-JM1S2-2
CLKC1=CLKCJ+DT* (JMIS1+1)
IEXIT=2
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6. Since all of the previous tests have failed, arbitrarily set
JMIS1 to zero and adjust IJMIS2 and CLKCl accordingly.
Action: JMIS1=0 .
IJMIS2=12-2
CKC1=CLKCJ+DT
IEXIT=2

An exit condition (IEXIT) of 1 indicates that first clock differences were
used, 2 indicates secondary clock differences were used, 3 indicates the
program could not resolve the clock ambiguity, and 4 means that there was nct
enough data to do secondary clock differences.

Clock incrementation errors (IEXIT equal to 3 or 4) require user
assistance to correct the clock values. This is provided by routine UHELP
which displays the previous NEXT actual (CLRKA) and corrected (CLKC) clock
values, and vthe number of missing records (MISR). Also displayed are the NEXT
future values of the clock and missing record values. Differences of the
clock are also displayed to help the user in determining the best value to set
the clock to. UHELP computes a best clock estimate for the next clock value,
which is the previous corrected clock value plus DT times one more than the
number of missing records. The user is asked if the best clock estimate
.should be used. The clock will be changed to the best estimate by responding
"YE". A response of '"NO" will require the user to input a clock value. On
all but t};e first clock value processed, UHELP determines if the value
supplied by the user differs from the previous clock value by an integral
multiple :of DT which is greater than or equal to 1. 'If it does not, the user
will be asked to input another clock value. The first clock value is not
subjected to this test. This allows the user to introduce a constant positive
or negative shift to all clock values. This might be done to correct for

known errors in the clock reset times. After UHELP has accepted the clock
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value, it uses it to adjust the number of missing records to correspond to the
clock differences.

A response of "ST" (for STOP) to the qu2stion of using the best clock
estimate will halt processing and set IEXIT to 2. The user is then asked if
the processed data should be saved. A resporise of '"NO" sets IEXIT to 3 and
the data will be lost. Any response other than "NO" will set IEXIT to 2 which

saves the process:d data.

Special Requirements

The track aad sector addresses are computed by routine NXTRC, which
- assumes an HP7900A disk drive with 96 sectors per track is being used. If
another disk drive is used, an appropriate change will have to be made to this

routine.

Routine MOVE makes use of HP-2IMX instructions. Use of an older CPU will
require the simulation of these instructions.

Program Loading

EDITZ uses subroutines PARWD and MOVE, which must be supplied at load
time. The program must be loaded with system common. The suggested load

procedure is:
:LG, 2
tMR, ZEDITZ
:MR, ZPARWD
tMR, ZMOVE
:RU,LOADR,99,6,10,0,2
:SP,EDITZ

Program Operation

Program EDITZ is scheduled by TRANZ. The operator is requested to make
clock corrections that the program is not able to fix, and make decisions
about whether or not the processing should be continued. See Appendix B--
User’s Manual for examples of program operation.
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6. DBHIZ ~ Data Break/Histogram Analysis Program

Purpose

?rogram DBHIZ is used to perform a data break and histogram analysis of
the edited data on disk before it is writteu to ﬁagnetic tape by program
TRANZ. The data break analysis reports irregularities in the clock values.
This is done as a1 check on the data editing of program EDITZ, and to give thz
user an idea of the quality of the data. The data histogram analysis is used
to obtain guidelines for setting scales for data plotting routines. The
histogram analysis also provides a means of quickly determining 1f major
problems, such as an off-scale magnetometer, exist in the field instruments.

Program Description

DBHIZ receives one parameter from TRANZ: the number of input disk records
(NDSRC). The program computes gain factors for each data channel, which are
used to convert from data counts to data values via the formula:

V = G*(C - 2048)
where V 1is the data value, G the gain, and C the number of counts. For
magnetometer channels 1, 2, and 3, the gain is given by
G(I) = IHED(I+53)/2048 nT/count, I=1,3.
"If TIHED(I+53) equals zero, the gain defaults to a value of 0.4882813
nT/count. The telluric channel gains are given by
G(1)=4882.813/IHED (I+56) /IHED (I+58) mV/km/count, I=4,5.

In the event any of the denominator terms are zero, the gain is set equal to
0.0 mV/km/count. The gains for channels 6 ana 7, which are normally not used,
are set to 0.4882813 units/count. The program also computes the expected
clock increment per subrecord, DT. This equals the number of scans pér

subrecord times the scan interval in ticks (2 ticks = 1 second).
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The program reads tpraugh the ééta record by record. The incremental
clock change is checked f;r every subrecord. If the incremental clock change
is equal to DT and there is no data break (indicated by the fourth word of the
subrecord being non-negative), no error message is printed. Clock increments
less than or equal to -1,000,000 have the value 1,048,576 added to them to
accomodate rollovers in the 20-bit data-logger clock. Whenever the clcuck
increment does nof: pass this test, the following information is printed:

1. IDSRC - disk record number

2. ISRC -~ subrecord number

3. CLKI - previous subrecord clock value

4. CLKJ - present subrecord clock value

5. DIFF -~ difference of CLKJ and CLKI modulo 1,048,576
6. MISS
7. IDB - data break indicator (equals "DB" for data break)

number of missing subrecords

On the same pass through the data, a histogram analysis 1s also carried
out. .The data fer each channel is tabulated in one of 32 bins which are each
128 counts wide. - The first bin begins at 0 ccunts, and the last bin ends at
4095 counts. The final output includes the bin number, the bin bounds in
- counts and channel units (nT or mV/km), the number of data points in the bin,
and percentage of data in the bin.

) When DBHIZ has terminated it returns the number of disk records processed
(NDSRC) and its version number. A completion message 1s also printed
indicating the value of NDSRC and the number of data breaks (NDB).

Special Requirements

The track and sector addresses are computed by routine NXTRC, which
assumes an HP7900A disk drive with 96 sectors per track is being used. If
another disk drive is used, an appropriate change will have to be made to this

routine.
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Program Loading

DBHIZ requires no other modules at load time. However, it must be loaded
with system common since the programs needs access to the header IHED. Tre
loading procedure is:

:1.G,2

‘MR, ZDBHIZ

:RU,LOADR, 99,6,10,0,2
:SP,DBHIZ

Program Operation

Program DBHIZ is scheduled by TRANZ. It does not require operater
" action. A detailed description of the output is provided in Appendix B -

User’s Manual.
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7. MGAIN - Magnetometer Gain File Editor
Purpose
Program MGAIN is used to create and edit the magnetometer gain file. The
magnetometer gains are used to convert data-logger counts to nanoteslas
(gammas) .

Program Descripticn

The magnetometer gain file, MAGAIN, can be created and edited by program
MGAIN. When ruu, the program tries to open a file called MGAIN with a
security code of 518. If the file can not be cpened, it is created on logical
- unit 2, the system disk. The file is 1 block long (128 words) with records 3

words long. The file 1is a File Manager type 2 file. The first recorxd
contains the day, month, and year the file was last changed, followed by 31
gain records. Each gain record contains the gﬁins for the X, Y, and 2
channels. The range of the magnetometer in nanoteslas is between the gain
value.and its negative. After the file 1s created, the date is furnished by
the operator, along with the gains for all the instruments. Following the
last gain input, a listing of the gain file is printed.
If the gain file already exists, the program prints the date of the last
“update, and then allows changes to be made to the file. If changes are made,
the current date is requested. A listing of the gain file is then printed.

Special Requirements

The magnetometer gain file is named MAGAIN. If another program uses a
file with this name there 1is a botential conflict. The user should avoid

creating a file on another disk cartridge with the same name.

38



MGAIN
Magnetometer Gain File

Program Loading

MGAIN requires no other load modules. The loading procedure 1is:

:LG,2

:MR, ZMGAIN
:RU,LOADR,99,6,0,0,2
:SP,MGAIN
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8. Transfer Files /TRANZ and \TRANZ
Purpose
The programs scheduled by program TRANZ tust have temporary ID segments
assigned to them before TRANZ is run to prevent the occurrence of SCO5
scheduling error:. Transfer file /TRANZ is used to restore the appropriate
programs; that is, assign temporary ID segments. When transcription has been
cémpleted, transfer file \TRANZ is used to "off" the restored programs; that
is, return temporary ID segments to the operating system.

Program Description

Transfer file /TRANZ issues Restore Program (:RP) commands for programs
TRANZ, CASDS, UNPKZ, EDITZ, and DBHIZ. It alsc prints a message reminding the
user to set the cystem clock before beginning transcription. If any of the
programs to be restored have not been previously offed, an FMGR 023 error will
result. The user should issue a :TR command each time this happens.

After transcription, transfer file \TRANZ is used to off all the
transcription programs, thus making their temporary ID segments available to
the system.

Special Requirements

Transfer files /TRANZ and \TRANZ should be stored on logical unit 2 since
the File Manager peripheral disk is not mounted during transcription.

Program Loading

The¥e is no program loading required. .The transfer files must, however,
be stored on LU 2. If a copy of file /TRANZ;is on tﬁe tape drive (LU 8) the
following commands can be used to store it on disk:

:ST,8,/TRANZ: :-2
If a copy of /TRANZ is to be transferred from a peripheral disk, one of the
following commands can be used:

+ST, /TRANZ : : =10, /TRANZ : : -2
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:gg,/TRANé::360,/TRA§2::—2

The first command copies from logical unit 10, which 18 usually the peripheral
disk, to logical unit 2, the s?%tem disk. The second command would copy the
file from a disk with cartridge reference number (CR) 300 to LU 2. The above
commands can alsv be used to copy file \TRANZ simply by changing the file
name.

Program Operation

The transfer files /TRANZ and \TRANZ are run with the following File
Manager commands,respectively:

¢TR, /TRANZ
:TR, \TRANZ
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9. Appendix A - Data ltormats

This appendix consists of three sections, each describing different data
formats which are used during ‘the data transcription process. The first
section describes the data organization in the data logger and on the magnetic
cassettes. The next section diskusses the organization of the data as it
comes out of the cassette reader and goes into the computer. The last sectinn
describes the source~tape format. The source tapes are the final output from
the transcription.

Data Logger and Cassette Format

The Sea Data Model 651-2 Data Logger assembles clock, header, and data
information in a buffer with a capacity of 344 bits. (See Figure 9.1.) The
clock and header are each 20 bits long, while the data occupies from 256 to
304 bits debending upon the number of channels per scan. The clock increments
every. half secord. One clock increment 1is called a tick (2 ticks = 1
second). The heider consists of two binary-coded decimal digits (eight bits
total) representing the cassette ID number (0-99), a five-bit instrument
number (1-31), a three-bit scan rate code (1-7), the number of channels per

scan (1-75 represented by three bits, and a one-bit data flag. The sample
interval in ticks is 2**(scan interval code). The data flag can be set by
attaching a jumper on the back of-the da;a logger control panel.

Data words are 12 bits long with up to 24 data words contained im a
single cassette record. Data channels are scanned in turn a total of NSCAN
times, where NSCAN=integer (24/NCHAN). A cassette record consists of a 20-bit
clock word, 20 bits of header information, NSCAN’s of data, a 16-bit
temperature word. This entire record is written on the cassettes as four-bit
characters preceded by a two-character preamble (0000 1111), and followed by a

four-bit longitudinal parity character. The panity character provides odd

42



Figure 9.1 Data logger data format.
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parity for each cassette track. An interrecord gap seven characters long is
also written.

Cassette Reader Output

The Sea Data Model 12 Cassétte Reader 1is used for transcribing the data
cassettes described below. The data, in groups of three characters (12 bitwu)
plus four additional bits supplied by the reader, 1is transmitted to the
computer as a 16-bit word called a reader data word (See Figure 9.2). A
reader data word contains a flag bit (bit 15), which is set to zero except for
the last data word in a cassette record. “he next 12 bits are cassette
- cﬁaracters which are 1left Jjustified i1f fewer than three characters are
present. The next two bits indicate the number of cassette characters in the
previous data field. The last bit is called the message bit. If the flag bit
in this data word is turned on and the message bit is zero, the data word 1is
the last one in that cassette record. If the flag and message bits are turned
on, tﬁe word i1s called a message word.

The message word follows the last data word of each record. Bit 14 is
reserved for use by end-of-file detection hardware in the reader (EOF=1).
Bits 13, 12, and 11 are presently unused. Bits 10 through 7 indicate reader
-errors P, S, L, and E, respectively; the bits are set if the error condition
exists, The P bit indicates a parity error, and the S bit indicates a short
record caused by a severe data drop out. These two error indicators are the
most reliable. The L bit is set when a low signal is detected by the reader,
and indi;ates a possible data drop out. The E bit indicates excess data in a
record, and can be caused by a cassette being erased quite well before
recording. The E and L bits do not indicate definite data errors. Bits 6
through 3 indicate 1f the parity (odd) checking circuitry in the reader

obtained the same result as that written by the recorder. If the parity
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Figure 9.2 Cassette reader data format.
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R A
on a track is odd, as it shgﬁld be, téé corrééponding bit is set. If a parity
error exists on a track, tﬁe corresponding bit is cleared. Bits 2 and 1 of a
message word are always zero.

Thirty-two cassette records are combined to form one disk record. These
records are then unpacked and written onto magnetic tape using the format
described in the next section. The table below shows the number of bits,
characters, and words of th? various data arrangements for different numbe:s

of data channels.

Table 9.1 Record length of data in cassette records, unpacked disk records,

and scurce tape records for differen: numbers of data channels.

tot wds/ wds/
bits/ cass data wds/ init  source
cass char/ wds/ cass - disk tape

nchan _ nscan rec rec rec(l) rec(2) rec(3) rec
1 24 344 86 29 30 960 1024
2 12 344 86 29 30 960 1024
3 8 344 - 86 29 30 960 1024
4 6 344 86 29 30 960 1024
5 4 296 74 25 26 832 896
6 4 344 86 29 30 960 1024
7 3 308 77 26 27 864 928

- (1) - (cassette characters + 1 parity character)/3
(2) - one word added for message word
(3) - 32 cassette records (subrecords) for one intermediate disk record or

tape record
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Source~Tape Format

Source tapes contain the transcribed data in an unpacked format. One
file on a source tape represengg one cassette image. Each file contains a
header record of 128 words followed by data records. (See Figure 9.3) The
last data record is followed by an end-of-file (EOF) mark, and the last file
on a tape is followed by two EOF’s. The description of the header words is

given below.

Table 9.2 Source tape header record format

Word Contents
1 Transcription version number formed from the version number

of TRANZ, UNPKZ, EDITZ, and DBHIZ (1000*TRANZ + 100*UNPKZ
+ 10*EDITZ + DBHIZ)

2 Day of year of transcription
3 . Year of transcription
4 Tape file number (0-32767)

-5 1st and 2nd character of location code (ASCII)
6 . 3rd and 4th character of location code (ASCII)
7 Cassette ID number (0-99)

8 Instrument number (1-31)
9 Scan rate (0-7), NRATE (Sample interval=2%*(NRATE-1)
seconds)

10 Channels per scan (1-7), NCHAN

11 Clock reset time, hours

12 Clock reset time, minutes

13 Clock reset time, day

14 Clock reset time, month

15: " Clock reset time, year

16 Clock off time, hour

17 Clock off time, minute

18 Clock off time, day

19 Clock off time, month

20 Clock off time, year
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Table 9.2 Continued

Word ’ Contents
21 Stop watch time between last record and next WWV minute

mark, minute

22 Stop watch time, second

23 Stop watch time, tenths of second

24 Number of words per cassett2 record

25 Number of cassette records per disk record (always 32)

26 Number of words per tape record, NBUFL

27-51 Comment field (50 ASCII characters)

52 Number of words per subrecord, NWORD

' (NWORD=NS CAN*NCHAN+8)
53 Number of scans per subrecord, NSCAN
(NSCAN = integer (24/NCHAN)

54 Hx gain in nT/2048 counts (Value of 0 indicates a default
o of 1000 nT/2048 counts.) '

55 Hy gain
.56 Hz gain

57 Ex gain, >0 north end (+), <0 south end (+)

58 Ey gain, >0 east end (+), <0 west end (+)

59 Ex line length in meters

60 Ey line length in meters

61-68 Currently unused. N.B. Some of these words are used in

the disk record header when data segments are extracted by

program SLECT which 1is not described in this report.

Each source tape record consists of 32 szrecords- The format of the
subrecords is shown in Figure 9.3. They consist of seven words of subheader
followed by data words and a temperature word. The first 2 words of the
subheader are the 5 most significant clock bits, and the 15 least significant
clock bits. The clock value is reconstructed by the formula

CLOCK = 32768*MSB + LSB.

The user should keep in mind that the clock rolls over at 2**20 = 1,048,576.
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Figure 9.3 Source tape format.
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The clock values are in one~half second increments called ticks. The next
word 1is the cassette ID number, which is followéd by the instrument number. A
neggti&e instrument number indicates a data break, i.e., there is data missing
between this and the previous subrecord. A zevo value means there is no more
data in the record and the file. NRATE, the ecan rate, and NCHAN, the number
of channels per scan, are next. The last word in the subheader is the data
flag word.

The data flag word 1s shown in Figure 9.4. Bit 0 is the data flag bit,

which is set by actaching a jumper on the back of the cassette recorder

15 9 8 7 6 5 4 1 0
| | Parity | [
|] E] Word | DF|

e
—
e e

IFLGE ] P

Figure 9.4 Format of subheader data flag word.
control panel. It presently is not used. Bits 8-5 are the reader message -
bits P, S, L, and E, and bits 4-1 are the parity word for the subheader. Bits
15-9 contain the number of missing sﬁbrecords between the present and previous

.subreCOrd.

The data follows the subheader with NCHAN channels of data scanned NSCAN
times. The data words are 12 bits long, right justified in a 16-bit word.
The last word in a subrecord is the temperature word. The clock value in the
subheader and the temperature word correspoﬁd to tﬁe last data scan in the

subheader.
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The data logger ishrasualiy wifed to scan Hx, Hy, and Hz magnetic
channels, and then scan tge Ex and Ey electric field channels. The magnetic
field value is related to the number of counts in the data word by the formula

magnetic field(nT) = GAIN*(COUNTS-2048).
where the GAIN 13 gotten from the header and the COUNTS are the data woird.
Note that the data is recorded in offset binary, i.e., numbers between 2049
and 4095 are positive, while those from 0 to 2047 are negative. The electric

field is related to the number of counts by the formula

4882.8 3% (COUNTS-2048)
GAIN*L)NE_LENGTH (m)

electric field (mV/km) =

From the temperature word and apparent temperature can be obtained

2*COUNTS -~ 6
4096

" This has an accuracy of +0.25°C over the range 10 - 45 °C. To obtain the true

o 7
- T,(°C)
temperature outside of this range, the following correction terms are added.

Table 9.3 Temperature word correction constants

o o
16( C) Correction (°C)

66 +9.0
60 +4.3
55 +2.5
10 -0.25

5 -1.5

0 -3.5
-6 -9.0

All data words are 16 bits long to allow easy access to data without need

for unpacking.
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This appendix show examples of output and user responses for the
N

different transcription prograﬁé, and gives some explanation of what the
output means. 3t is not intended to be an exhaustive description of the
functioning of the programs. The reader is encouraged to read the Program
Description sections and peruse the program listings for answers to detailed
questions. Table 10.1 gives a summary of the function of the programs used in
the transcription ﬁrocess.

. The format used in this section 1is figures of actual transcription output
keyed with circled numbers. The numbers correspond to more detailed comments
in the body of the text.

We will diskuss the output in Figure 1J.1 first. The numbers below
correspond to the circled number in the figure.
-l This is the WELCOM message which 1is printed when the operating
system is booted up.

2. This command 1s issued to execute the File Manager instructions
stored in file /TRANZ which restores the transcription
programs.

3. These are the commands stored in /TRANZ which are printed
before they are executed.

4. The user, believing the maxim "The early bird catches the worm"
is setting the system clock to 6:15 on the 29th day of 1980.

5. Program TRANZ is run.

6. Due to the early hour of the day, the user has forgotten to
remove the peripheral disk before running TRANZ. A response of
"NO" is given to allow this task to be done. Undoubtedly the
user would do well to heed B. Franklin’s advice of "Early to

bed......"-
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Table 10.1 Summary of transcription operation and program functions. Numbers
in parentheses are figures to refer to for examples of output.

Program Description

TRANZ Controls overall transcription process
including input of transcription para-
meters and scheduling of subprograms.

Writes transcribed data to tape. (10.1, 10.2)
CASDS Transfers data from cassette to disk. (10.2)

UNPKZ Unpacks data on disk and does cassette record

length editing. (10.3, 10.4)

EDITZ Edits data for inconsistent header information.
Checks clock incrementation. Notifies user of
and/or removes data with parity errors.

Tallies other reader errors.

(10.4, 10.5, 10.6, 10.7)

DBHI1Z Prints a summary of data breaks and a histogram

of data values. (10.7, 10.8, 10.9)
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program restoration, and aborted

Terminal output from boot up,

Figure 10.1

transcription attempt.
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The File Manager peripheral disk pack is dismounted from LU
10.

The peripheral disk is replaced with a scratch disk.

" The false start taken care of, we move on to a second try at the

transcription (see Figure 10.2).

1.

2.

3.

TRANZ 1is run again and the user has decided to save data
with parity errors.

Transcription parameters are input.

An 1input error has been maae. The user typed 15, then
decided to remove the 5 so the backspace (BS) key was
pressed. This action printed the underscore. The user
then decided to delete the e¢ntire input using the DELETE
key. The backslash was printed and the paper advanced to
the next line. The value of "1" is now input.

The rest of the transcription parameters are input. If the
prompt is ever repeated, it means an unallowable parameter
has been supplied.

Program CASDS is scheduled after this message has been
printed. The user loads the cassette and sets the reader
to the indicated number of characters per Trecord and
presses the READ button. The levels of the signal on the 4
data channels should be nbnitored, and the gain for the
éorresponding channels adjuéted to‘ keep the PERCENT of
REFERENCE meter between 90 and 110. When the signal level
drops to zero, or you do not want to read anymore data,'

press bit 15 of the display register.
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nal output from transcriptioa parameter input and cassette

1
-

Figure 10.2 Term
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After?pif 15 is sé;, TRANZ prints this message indicating
CASDS ig done. The message displays the number of cassette
records read (CASRC), the number of disk records written
(DISRC), the number of cassette records which had a reader
error bit set (BADRC), the completion status of tae

transcription (COMST), and the current value of the track

write address (LSTRK).

Program TRANZ also writes a summary of the input parameters and the message

described in item 5 (above) on the line printer.

Below is a summary of the imput parameters furnished by the user to

program TRANZ.

TAPE FILE

LOCATION CODE

CASSETTE 1ID

INSTRUMENT NUMBER

SCAN RATE

CHANNELS/SCAN

~Number assigned to uniquely identify this cassette
image (0-32767). A value less than 0 will terminate
TRANZ.

-Code name of the field station. May be up to 4
characters long. If the location code is shorter, it
is left justified.

-~ Cassette identification number dialed in on the data
logger (0-99).

- Number of instrument which 1is set by jumpers on the
back of the data-logger control panel (1-31).

- Set on data-logger front panel to control the sample
interval (0-7). The sample interval 1is equal to
2%%(SCAN RATE - 1) seconds.

- Number of data channels sampled by the data logger (1-
7). The temperéture channel is not included 1in this

count.
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MAGNETOMETER GAIN -The number of nanoteslas (nT or gammas) per 2048

counts. For E.D.A. F¥-100-B magnetometers straight
from the factor this nuvmber is 1000. These values are
stored in file MAGAIN. Values can be changed by
typing new values, or retained by typing zeros. See
Section 7 for information about modifying or listing

the gain files.

For instruments racording 5 channels of data the following four questions are

also asked.

EX GAIN - North~-south telluric channel gain. Positive 1if the

The remaining questions

RESET TIME -

OFF TIME -

(+) electrode 1is the north end of the dipole, and

negative if the (+) electrode is the south end of tha

- dipole.
" EX - LENGTH ~Length of the north-south electric field 1line in
' meters.

EX GAIN - East-west telluric channel gain. Positive if the (+)
electrode 1is the east end of the dipole, and negative
if the (+) electrode is the west end of the dipole.

“EY LENGTH - Length of the east-west electric field line in meters.

are asked for all transcriptions.

The hour, minute, day, month, and year the data-logger
clock was reset to zéro.

The hour, minute, @ay; month; and year of the nearest
recordable minute mark after the data logger stopped

recording.
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STOP WATCH - Tﬂé minutes, seconds, and tenth’s of seconds between
the last data-logger record and the OFF TIME.

COMMENTS - Up to 50 character of user~furnished comments. This
will appear in the header and is often printed by
other processing programs.

The next prcgram scheduled by TRANZ 1is UNPKZ. Almost all output from
UNPKZ 1is displayed on the 1ine printer (see Figure 10.3). Whenever UNPXZ
finds a cassette ecord with the wrong number of words in it, an error message
is printed. Two of the three possible error messages are shown.

1. While processing input disk record 60 (IDSRC) a record with 58
words (IEXIT) was found when a length of 30 words (NWCAS) was
expected. The 58 word record sterted at location 451 (IPT+l) of
the input buffer. The only reader error detected was an excess
data error (PSLE = 000l1). Since the record length was long, a
parfial delete waé done, and the last 30 words were saved for
further processing.

2. In this case a short record with only 29 words was
encountered. The reader indicated that there was a parity and
excess data error (PSLE = 1001). The entire record was deleted
from the data set.

3. After 100 error messages are printed, the user 1is asked if any
mofe messages should be printed (see Figure 10.4). A response
of "NO" was given for this example on the 104th input disk

record.
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2 J3L37130 - JH0238 LH¥OHS Te0T=318d 0L=5YIAN 62  =LIX3I 829 =LdI i =2945d1 E

3 d3L3730 - JH003d LYOHS To0l=315d @C=SUIMN 62 =LIX3I 6+F =1dI L& =2850] “

5 313730 -~ 40034 LHOHS TeOT=315d O£=5HIMAN 62 =LlIX31 02+ =ld1 L& =DdSd] P
B 313730 - du003d LYOHS T0@T=315d OC=SHOMAN 62 =LIXI] 859 =ldI 24 =9450]

Z I3.3730 - Ju003d LIOHS Te0T=3715d @C=350MN 62 =LIX3II 605 =ldIl 24 =2d341 _

= Q3.3730 - qd003d LYOHS T00T1=31Sd QE=SHOMN 62 =LIXII @12 =ldI 2L =045d1 ;L

e J3.3730 - dd0038 LHOHS T00T=3715d O£=3HIMN B2  =LIXII BYR aldl 22 =245d] |

° J3L373d - gH003¥ L¥OHS 1@@T=37%d QE=SWONK 62  =LIX3] 692 =ldl 22 =23500 .
@ J3.L3730 - JH003d LHOHS Te@T=315d 0L=3HINN 62  =LIXIT G2 =ldl 93 =24%5]

3 3L3730 - Jd003d LHO0HS T0@T=3715d @E=SYONH B2 =LIX3] S35 =Ldl $2 =054 |

2 I3L3730 - gE02TH LE0HG T2¢7-378d QC-5KIAN 62 =LIXII S92 =ldIl $2  =2HRIL !

g 03.L3730 - gH0038 LH¥OHS T00I=315d Q£=3H0MN 62 «LIXII -4 =ldl #2  =04511 !

% J3L3730 - 40034 LHOHS T00T=3715d @S=5WONN 62 =LIX3] 233 =LdI #2 =24501 i

M d3.3730 - 440034 LHOHS T0OT=315d QE=8WIMNN 62 =LIXII £%3 =ldl #3 =0A501 )

o 43131340 - dd40034 LE0HS T00T=37154d 02=5SHINN 82 =LIX3] 083 =ldI $#3 =24501 A\

. 3.3730 - 0350038 LHOHS TOOT=315d QL=5HOMN &2 =LIX¥3] 214 =ldl £3  =234501 !

e Q3L3730 - J4003d LHAOHS T00T7=375d QE=SPOAN 68 =LIXII 82 =1ldI £9 =3450; w
313730 - 430034 LHOHE Te0T=315d OC«SWOMNN A2 =LIXI] 662 =ldl £2 =0d%01

o d3L37130 -~ Jd003d LAOHS TOOT=3154 QE=SYOMAN 62 =LIX3IT 0+2 =ldl £3 =24%001] M
3 3L3730 MPIlddd - dH093d HHNOT TO08=3715d @E=SHINM 85  =LIXK3AT 05k =.ldI @8 =2:d45d1

2 d3L373d - dd023d LHOHS Te0T=371Sd 0E=SWIAN B2 =LIX3I 9+l =ldl 9% =24%01 i

B d3L3713d - J4003d LHOHS Te0T=3715d 0E=5U0MN 52 =LIX31 292 =Lld41 F¢+  =Id501 i

d3L37130 - Jdd003d LAOHS TROT=3715d OE=3Y0MN 68 =LIX3I 265 =Ldl 9F =0451( )

. 4 , 50883 HLONIT qH003d ZHdHN A
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4. UNPKZ has coﬁpleted processing the data and has written this
message on the line printer and terminal. There were a total of

591 dinput disk records (NDSRC) processed, 575 disk records
outpit (JDSRC), and 534 wrong-length cassette records (NWLRC).

Of these wrong-length cassette records, 529 were completely
deleted (NCDEL), while 5 were partially deleted (NPDEL). Amorg

the cassette r;cords which were cetained and written to disk,
1081 had parity errors (PE), there were no short (SH) or lov

signal (LO) errors, and 14,685 excess data (EX) records for a

total of 15,766 errors.

There is a third error message which is printed when no end of record (EOR) is

detected in the input buffer. This condition results in a comﬁlete delete of

-the data in the buffer. The message that 1s printed 1s similar to the

complete delete message described above.

Figure 10.4 shows the terminal output from UNPKZ and the beginning of

EDITZ.

1.

2.

3.

This is the message advising the user that 100 error messages have been
printed by UNPKZ. The user can stop the output by responding "NO". A
response of "YE" will let 100 more messages be printed before the question
is asked again. This feature was mentioned in item 3 above.

This is the terminal message corresponding to item &4 above.

Afte; UNPKZ .is completed, program EDITZ begins by getting the clock
properly initialized. The message 1Indicates there 1is a clock-
incrementation error on input disk record 1 (IDSRC) on the clock value in
location 1 (IPTC+1). The next output disk record will be number 1
(JDSRC), and the next ﬁutput clock value will go into location 5 (JPTC+1)
of the output clock buffer. The subrecord will be number 1 (JSRC) of

output record number 1 (JDSRC). 61
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Figure 10.4 Terminal outﬁut from program UNPKZ and the beginning of progre

EDITZ.
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This output display gives a picture of the actual and corrected clock

values and missing cassette record numbers before and after the clock

value which 1is being processed. The first column (JSRC) indicates the

output subrecord number where the data will go. This number ranges
between 1 and 32. CLCKA refers to the acvual, uncorrected clock values,
and DTA is the difference between the actual clock value on that and the
previous line. For example, on the line with JSRC equal to 2, the actual
clock value is 372. This is 64 ticks greater (DTA) than the actual clock
value on the previous line. The columns labeled CLKC and DTC correspond
to the corrected clock and its difference. The clock value currently
being processed is on the first line witk a question mark. Notice that
from this line forward in time there are no corrected clock values (CLKC)

or differences (DTC) since the data have not been processed. The right-

" hand column (MSRC) indicates the number of missing records. Lines

corresponding to corrected clock values are in agreement with the value of
DTD, 1i.e., DTC=DT*(MSRC+l). Values corresponding to uncorrected clock

values may have inaccuracies as described in Sections 4 and 5 of this

report.
The user is told the correct clock increment (DT) if no data were missing
and "the best clock estimate."  This value 1is equal to the previous

corrected clock value plus DT times the current MSRC plus 1. For the
firsg clock yalue of a transcription, tﬁis is usually not a good esﬁimate
because the first cassette record is rarély writéen at DT ticks after the
clock reset.l In this example, the user has decided not to use the
estimate, but has input a value of 308. This corresponds to the first
actual clock value, which is usually the best value to use unless the
first clock value is obviously wrong due to a parity error. If there is

reason to believe that all of the clock values are shifted by a constant
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amount, a correcting bias can be added at this point. This situaticn

might arise if the clock reset time was incorrectly noted.

More terminal output from program EDITZ is shown in Figure 10.5.

1.

3.

EDITZ has a parity error limit which is set to 10 when data with parity
errors are being saved. When this limit is exceeded, a message is printed
asking 1if processing should be continued. If it 1is, the differential
parity error limit is doubled. This example shows a total of 4 limit
doublings. The message contains the number of input disk records (IDSRC),
the clock pointer for the input record (IPIC), the total number of disk
records to be processed (NDSRC), and the total number of parity errors
encountered.

When inconsicstent header errors exceed 2 set 1limit (5), a message is
printed showing the recorded header and the corrected header. The latter
vglues are based on the input parameters supplied to TRANZ by the user.
These values correspond to words 3, 4, 5, and 6 of the subheader. They
are respectively: the cassette ID number, the instrument number, the scan
rate, and the number of channels per scan. The output 1is displayed as
octal numbers. Also displayed are the values of IDSRC, IPTC, and NDSRC,
which were described in item 1 above. If the user answers "YE" to the
question "CONTINUE PROCESSING", no more inconsistent header errors will be
printed. A "NO" response will stop processing of the data and return to
TRANZ. Before answering the question, the user should check to be certain
a typographical error was not made when the subheader values were input.
This is another example of a clock incrementation error. The clock value
in question will gé into subrecord 13 of output disk record 28l. The
value of DTA (192) 1is 3 times DT (64), and there are 2 missing records.

These numbers have the proper relationship i.e., DTA=DT*(MSRC+l), so the
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Figure 10.5 Terminal output showing parity error and inconsistent header

error overflows. Also shown is a clock error correction.
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best clock estimate 1s used.

Program EDITZ also prints error messages on the 1line prnter. Some

examples of this output are shown in Figure 10.5.

1.

4-

Whenever the user is asked td help correct a clock incrementation error, a
message like this one is printed. This message corresponds to item 4 in
Figure 10.4. The input disk record, input clock pointer, and actual clock
value are displayed.

This is a mes:tage from an excess data error occurring on input disk record\
1 with a pointer value of 3, and an actual clock value of 564 ticks. Only
the first 5 cccurrences of this error are reported. The data are always
retained.

The clock smbiguity message 1s printed whenever secondary clock
differencing was used to correct the clock, and the number of missirng
reéords had to be used to locate the middle clock value. See Section 5
wﬁich describes the procedure used by program EDITZ for a complete
discussion of the parameters printed.

A parity error was encountered on input disk record 85 with clock pointer
Qalue. of 23, and an actual clock wvalue of 179,060. The parity error
occurred in the third data track. This corresponds to the digit in PWORD
which is not equal to l.

This 1s an 1ncorrect header error message. The value of HWORD indicates
there is an 1inconsistency in the first word compared (word 3 of the
subhéader).

After 100 parity error messages are printed, this message is written to
advise the user that no more parity error messages will be printed.

This message 1is printed when EDITZ 1is done processing data. A total of

574 (NDSRC) disk records were written. These records contained 29
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Examples of printer output from program EDITZ.

Figure 10.6
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inconsistent header (IE; errérs, 366 parity (PR) errors, no short (SH) or
low-signal (LO) errors; 13,761 excess data (EX) errors, and 10 clock
incrementation (CI) errors £Lr a total of 14,366 errors. This message is
also printed on the terminal (see Figure 10.7).

Figure 10.7 shows terminal output from EDITZ, DBHIZ, and TRANZ.

1. This is the completion message of EDITZ which is described in item 7
above.

2. These STOP néssages are written by EDITZ and DBHIZ when they have
terminated.

3. This message 1is written by TRANZ after it has written the transcribed data
onto magnetic tape. In this example, version 5 of TRANZ, version 2 of
UNPKZ, version 3 of EDITZ, and version 1 of DBHIZ were used. Five hundred
and seventy-four (574) data records were written to tape. The record
count does not include the 128-word header record.

Program DBHIZ 1is the last program run b2fore the data is written onto
magnetic tape. It requires no operator intervention. The data-break summary
from DBHIZ is shown in Figure 10.8. Whenever a clock difference which is not
equal to DT is encountered, a message is written. The first two columns tell

the record and subrecord of the offending data. The clock value of the
previous and present subrecord are displayed along with their difference
modulo 2#%%20. The next column contains the number of missing subrecords. If
the clock jump was a data break (word 2 of the subheader negative) the letters

"DB" are printed. Any output 1lines which are not marked "DB" should be

considered suspicious, and are probably the result of faulty processing by

EDITZ. The modular difference should be DT times the number of missing

cassette records plus one, except for the first subrecord.
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Figure 10.7 Terminal ouﬂf:put for completion of EDITZ, DBHIZ, and writing of

data to magnetic tape by TRANZ.
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“x
; P
| DATA BREAK SUMMARY: DT= &4,
S5UB LAST PRESENT MODULAR  MISS
REZ REC  CLOCK CLOCK DIFF SREC

1 1 2. 398, 308, 1 0)2]
1 4 43¢, SE4. 123, 1 DE
I 2 15 3252 3350, i28. 1 DE
A 3 13 SEZD. 5742, 122, 1 LB
/e 3 32 6516, 6644, 122, 1 DE
4 14 ‘?476. 7EE8. 193, & DB
4 15 7668, 7796 . 1283, 1 DB
5 2o 10100, 10823, 182, 1 DE
! 5 21 10228, 1954%g, 320. 4 DB
[ g 5 15746, 15924 . 122, 1 DB
g 13 16120, 16208, 128, 1 DB
S 14 16308, 16500, 192, 2 DB
13 24 27316, 27444, 1e8, 1 DE
] 13 27 27573, 27700 128, 1 DB
12 30 zvees, 27956, . 128, 1 DE
14 33 29940, 300E% . 128, i DB
{ 15 30 32082, 32044, 198, & DB
i 17 B3 35zsg, 355cg, 1e%, 1 DE
18 1g 37492, 37630, 12, 1  DE
I - 12 is 37624, 37812, 1z, i DB
: 20 10 41332, 41480, 122, i DB
2o 1S 4171¢, 41844, 1eg, 1 DE
22 es 46516, 45708, 1392, 2 DB
R 46836, 48964 . 188, 1 DB
24 3 49395, 49524, 128, 1 DE
24 - 4 43534, 43652, 123, 1 DE
25 109 2080, cazie, 192, 2 DB
2?33 57652, 7844, 1923, Z DE
29 26 61493, E1E20. 122, 1 DB
33 2 E2068 . 6219g, 128, 1 DB
; R 62324, 62516, 182, 2 DB
' 30 13 62964 . 63156 . 152, 2 DB
32 7 6204, 66333, 128, 1 DE
‘ 34 3 TOPAR. 7O8B3E. ies. 1 DB
34 g 7115g, 21224, 129. 1 DB
; 34 13 71476, 7?1604, 183, 1 DE
i 44 285 92253, 929za, 128, i DE
¢ 44 3B 93304, 9342%. 128. 1 DB
i 4 4 IIEED, 93742, 122, 1. DE
% 45 7 93876 . 94004 . 128, 1 DE
! 48 9 940€%, 94198, izg. 1 DB
i 58 20 122100, IEEECED 138, 1 DB
; g1 22 12773¢, 127924, 122, 1 DE
{ 61 23 1873824, 122053 . 122, 1 DE
. 61 25 128116, 125244, 128, 1 DB
} 62 3 128820, 122948 . 1283. 1 DE
! 62 31 130678, 130932 858, 3 DB
: €2 532 130932, 131080, 128. 1 DB
€2 3 131188, " 13131ig. 123, 1 DE
; €3 4 131316, 131444, 122, 1 DB
| g4 & 1323685 . 133634, 128, 1 DE
A 64 12 134004, 134132, 1223, 1 DE
; 64 31 . 135234, 138412, 123, 1 DE
{ 70 8 146164, . 146293, 123, 1 DB
‘ 70 17 145804 . 146923, 128, 1 DE
70 21 147124, 147253, 128, 1 DB
[ 726 13 156916, 157103 195 2 DB
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Figure 10.9 Histogram-analysis output from program DBHIZ.

HISTOGRAM SUMMARY :
CHENMEL=1 HMTOT= 146920. {

MIN= 88 MAX=4041 FMIN= ~-478.5 FMAX= 486.6 2
BIN MIN MAR FMIN FMAX N . % .
i 2 ie7? -Sen.0 ~-489.9 1. ] <3\
2 128 255 ~-468.7 -437.7 24, .0
3 258 383 -437.5 -408.5 Q. 0.9
4 384 511 -406.2 ~-375.2 Q. 2.0
1) g1z 639 ~-375.0 ~344.0 2. 9.9
6 €40 767 -343.7 -312.°7 Q. 2.9
? 7e8 8895 -312.8 -281.5 B, 2.0
8 89 1023 -a81.2 -250.2 Q. 2.0
g 1024 1151 -250.0 -219.0 23. .0
19 1152 179 -z218.7 -187.7 8. .0
11 1280 1197 -187.5 ~-156.5 1. .0
iz 1408 163 -156.82 -125.2 2. 2.0
13 153 1683 ~125.0 ~-94.0 2. .0
14 1664 1791 -93.7 -62.7 &, .0
is 1732 1319 ~-B62.5 -31.5 858. . B
16 1929 go4? ~-31.2 -.2 35523, Bg4.@2
1?7 2e48 2.7S% 2.9 31.9 37325, 59.4
18 2176 2383 31.3 6e.3 23e39.  15.7
19 2304 2431 E2.5 93.8 & .0
e 2432 2559 23.8 124.8 o, 2.0
21 2568 2687 125.9 156.0 2. .0
- 22 @e688 2215 156.3 187.3 i, ]
23 2818 2343 187.8 218.5 2. 2.0
24 2944 36871 21&8.8 248, 8 2. 9.0
25 3eve 2599 250.0 281.0 24. ]
26 3209 3Jaa27 281.3 312.3 2. ]
27 3328 3455 312.5 343.5 Q. 0.0
28 3458 3583 3432.8 374.8 2. 0.9
29 3584 3711 - 375.0 406.Q 1. .0
30 3712 3838 408.3 437.3 2. 2.0
31 38490 3367 437.5 468.5 4, .9
32 3YBE 4035 462.8 499.8 2. . @
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The output of the histogram analysis from DBHIZ is shown in Figure

10.9. The histogram is used as a quick check of the data as well as a means

of determining reasonable plotting bounds for daily magnetograms.

1.

2.

3.

This line shows the data channel and the total number of data points in
the histogram.

MIN and MAX are the minimum and maximum number of counts for the channecl
being examined. FMIN and FMAX are these numbers converted to nanoteslas
for channels 1, 2, and 3, and mV/km for charnels 4 and 5.

The body of the output tells the histogram interval or bin number (BIN)
and the bounds 1in counts (MIN and MAX) and physical units (FMIN and
FMAX). The column labeled N contains the number of data points in the
bin, and the last column expresses this number as a percentage of the

total number of data points.

The histogram can be used to spot malfunctioning recorders. For example, if

most of the data fell into one bin (particularly bins 1 or 32), it is probably

a good guess that the magnetometer or electric field amplifier was saturated.
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11. Appendix C - Program Listings
This section contains 1listings of all the
transcription. They are presented in the order listed below.

shows the routine name, type of routine, and language used.

1.

7.

TRANZ, main program, FORTRAN . . . . . . .
CHECK, subroutine, FORTRAN . . . . . .
LEAP, integer function, FORTRAN . . . .

a.
b.
CASDS, maln program, HP Assembly Languane .
UNPKZ, main program, FORTRAN . . . . . . .

programs

MGAIN, main program, FORTRAN . .
/TRANZ and \TRANZ, transfer file
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a. NXTRC, subroutine, FORTRAN . . . .« . .
b. FIND, subroutine, HP Assembly Language .
c. UNPAK, subroutine, HP Assembly Language
d. MOVE, subroutine, HP Assembly Language -
EDITZ, main program, FORTRAN . . . .« .« . .
a. INPT, subroutine, FORTRAN . . . . . .

b. NXTRC, subroutine, FORTRAN . . . . . .
c. PARIT, subroutine, FORTRAN . . . . .
d. INCON, subroutine, FORTRAN . . « « . .
e. SHORT, subroutine, FORTRAN . . . . . .
f. LOSIG, subroutine, FORTRAN . ¢« « « o
g. EXCES, subroutine, FORTRAN . . . . « .
h. CHECK, subroutine, FORTRAN . . . . . .
i. DIFF, subroutine, FORTRAN . . . . . .

j. UHELP, subroutine, FORTRAN . . . . . .
k. OUTPT, subroutine, FORTRAN . . . . . .
1. AMD20, real function, FORTRAN . . . .

m. DIF20, real function, FORTRAN . . . .

n. UNLOD, subroutine, FORTRAN . . . . .
o. PARWD, subroutine, HP Assembly Lahguage .
p. MOVE, subroutine, HP Assembly Language
DBHIZ, main program, FORTRAN . “ e e
a. DCLOK, subroutine, FORTRAN . . . . . .
b. HISTG, subroutine, FORTRAN . . . . . .
c. NXTRC, subroutine, FORTRAN . . . . . .

used in
list also
Page
. o 74
. « 80
. 81
. 83
. 9%
. 100
. 102
103
. 109
. 112
117
. 118
. 119
. 121
. 122
. 124
. 125
. 126
128
. 129
. 131
. 133
. 134
. 135
. 137
. 140
. 143
. 144
. 145
. 147
. 151













































































































































































































































